in the fowl. In two of these latter cases, tuberculosis of the ovary compheated the picture, and the remainder were cystic or contained smau growths which appeared to be tumours in various stages of degeneration. Tentative diagnoses of arrhenoblastoma were made, but it was also suggested that they might be luteal-cell tumours or " hypernephromata. The only record of an ovarian teratoma in the fowl is by Jackson (1936) .
With regard to the male bird, there appear to be no reports of spontaneous seminoma or interstitial-cell tumour, but several cases of spontaneous teratoma testis have been recorded (Sheather, 1911 ; Jackson, 1936 ; Olson and Bulhs, 1942) .
It seemed reasonable to beheve that the absence of reports of the rarer forms of ovarian and testicular tumours was simply an indication of a lack of intensive study in this brartch of comparative pathology. It was therefore determined to examine as many tumours arising in these sites as possible. To date approximately 2000 cases have been submitted to a thorough post-mortem and histological scrutiny, and, as was anticipated, several hitherto unrecorded types of tumour of the fowl gonads have been encountered.
It 'is desirable that an account of these should be put on record, not only because of their interest from the viewpoint of comparative oncology, but also because the study of such tumours may throw a light on the origin of their human counterparts, and may help to settle the much debated questions of inter-relationship and correlation between histological structure and endocrinological function.
METHODS.
All the tumours described in this paper arose spontaneously. Some ofthe birds. came to autopsy without any history. Others were obtained alive with a history of unusual behaviour such as the dev'elopment of male traits in the hen, cessation of laying, -enlarging abdomen, etc. At post-mortem a thorough search was made for metastases, and the possibihty that the gonadal tumour was not the primary growth was ruled out as far as possible. Blocks of tissue were taken from many organs for histological examination, whether they showed visible abnormality or not. They were fixed in formal-sahne, Susa or Helly, embedded in paraffin wax and cut at 8tL, and were stained by a variety of methods. Frozen sections were studied when the occasion permitted. Photographs of gross specimens were taken in many cases.
PATHOLOGY.
Tumours of the Female Gonad. Tumours of the female gonads wif be dealt with first.
(1) This tumour was encountered in a Rhode Island Red hen in its third year.
Upon cessation of laying the bird was killed for table purposes, and the carcase was brought to the laboratory upon the same day.
The ovary was inactive, and a large part of it was replaced by a firm, faintly yeRow and smoothly bosselated tumour 4-0 x 3-5 x 3-8 cm. in dimension. A few small cysts were visible on the surface, and a larger cyst filled with a brownish mucoid fluid occupied the caudal pole of the mass. The growth offered some resistance to'the knife, and its cut surface showed pale yellow fibrous areas containing numerous small cysts and islands of pinkish tissue. There were no implantations in the abdominal cavity and no metastases were found.
Histologically a large part of the tumour consists of a stroma of interlacing bands and whorls of fibrous tissue, mostly dense, but having a looser texture in some places. There is a certain amount of plain muscle (characteristic of the avian ovary especially at the hilus) in one part of a section. Embedded in the dense fibrous tissue are numerous epithehal-hned-cysts of varying size, some exhibiting a single layer of flattened cells, others lined by several layers, the innermost of which are typical columnar mucous secreting cells (Fig. 1) (Fig. 2) .
In view of its undoubted ovarian origini its benign character and its strikingly similar structure to the Brenner tumour of the human subject, this case-the only one of its kind in the whole series of ovarian tumours so far examined-was classifiea as such. Accorcling to Wilhs (1948) (Fig. 3) known as the parovarium, with the tumour described above shows a great similarity between the two. A comparable structure occurs in the human subject, and is well ifustrated by Nicholson (1950) .
(2) The next ovarian tumour to be considered is the granulosa-cell type, of which 4 cases have been studied in this series. They all occurred in adult hens, namely 2 Buff Rocks and 2 crossbreds. Unfortunately none of these was seen alive. In 2 cases there were extensive implantations from multiple ovarian tumour § (Fig. 4) to the serous surface of the gut, oviduct, liver and kidney, and in one instance a metastatic growth was found in the lung. In theother 2 cases, the tumours were found at the site of the rudimentary right gonad, and one was associated with a small persistent cystic right oviduct. In both cases the left functional ovary appeared normal.
The gross appearance of these tumours varied somewhat. In general they were fairly firm, white, or with yellowish areas, sometimes cystic and occasionally haemorrhagic. It was interesting to note that in the first 2 cases mentioned above, although the ovary was not functional, the oviduct had the appearance and was nearly the size of an active organ.
Histologically (Fig. 10) .
. (4) Glynn (1921) (Benoit, 1923) .
Another tumour of the ovary associated with masculinization in a Light Sussex hen is shown in Fig. 17 (Fig. 19) Contiguous with these cells, and in parts merging with them, are very large polygonal ceRs with a granular acidophilic cytoplasm and relatively small peripherally situated nuclei. These resemble the interstitial or Leydig cens of the testis and occur in the form of irregular acini separated by dehcate bands of connective tissue. There are no signs of ceU division in this region.
In some areas there is a gradual transition between seminoma and interstitial cells (Fig. 20) (Fig. 21) , a finding which is not in accord with Ewing's (1942) hypothesis.
It therefore appears that in the fowl at any rate, seminiferous epithehum can give rise to both seminoma and interstitial-cell tumours, and that it is not necessary to invoke the theory of a one-sided development of a teratoma to explain these cases.
3. The last testicular tumour of special interest occurred in a cross-bred fowl, which showed during life a marked atrophy of the comb, and cessation of crowing and of other activities associated with the adult male bird.
At post-mortem, a greatly enlarged (9 x 10 x 6 cm.) left gonad was found, a flattened oval in shape and firm in consistency. The right testis was small, fairly rich in interstitial ceRs and showed little spermatogenesis upon bistological examination. On medial section, the tumour presented two prominent nodules and several well-defined coloured areas varying from cream through yellow mottled with haemorrhages to reddish-brown. A prominent fleshy band ran through the centre of the growth, which also contained several cysts fiUed with a brownish mucinous fluid. There was a well marked vascular capsule (Fig. 22) . Tissue blocks were taken from five different regions for study.
The area marked " A " in the figure, consists of smafl cysts or irregular glands lined with either mucus-secreting cells or flattened epithehum, lying in a stroma of mesenchymal tissue and bands of plain 'muscle (Fig. 23) . Numerous islands of interstitial cells occur in various stages of degeneration, and frequently lying within the lumen of the glands, which otherwise contain a colloid-hke material.
Area " B " is much more cellular, being composed of masses of rather loosely arranged smaR pale staining epithelial cells, in diffuse sheets or tending to form follicles br " rosettes." A few cysts are present, similar to those described in area " Al" and one of these is partly lined with a taR columnar epithelium with basaRy situated nuclei and a striated free border, resembling intestinal epithehum (Fig. 24) . The whole region is divided into irregular trabeculae by thin cords of plain muscle and connective tissue. It is rather vascular and in parts is heavily infiltrated with granular leucocytes. Necrotic changes are plentiful, and other parts of the tumour taken for examination show a great deal of degeneration.
The teratomatous nature of this tumour seems fairly certain, although it does not contain such a variety of tissues as the experimentaRy induced testicular teratomata of Bagg (1936) , which incidentally, as Fahn (1940), points out, offers good evidence for the theory of the multipotency of the spermatocyte. Seminomatous tissue is not present. Wifis (1948) says in this connection: cc I know of no example of associated seminoma and teratoma in an animal." Instead, there is in parts, epithelial tissue resembfing arrhenoma, and it is an interesting though admittedly highly debatable point whether these parts are of the nature of the so-caRed andr'oma a benign testicular tumour associated with feminization in the human subject, described by Teflum (1946) , and of which only two cases have been studied. While it is doubtfully justifiable to speak of feminization in this cockerel, it did at least lose certain of its male characteristics both in appearance and behaviour. Willis (1948) (Greenwood and Blyth, 1932 .fbwl which lost certain of its male characters has already been described in the present paper.
Tuming to granulosa-cell and related tumours, the development of the ovary throws some light on the inter-relationship of these oestrogen-secreting growths. In the embryonic ovary it is commonly stated that the granulosa cells arise from coelomic epithehum derived from the genital ridge, whereas the thecal cens, being stromal in nature arise from the mesenchymal elements of the mesoderm. Examination of the early ovary, however, shows primary folhcles composed of a central ovocyte surrounded by a ring of indifferent epithehal cens indistinguishable .from the stromal cells composing the rest of the organ. These indifferent cens appear to be the precursors of the granulosa cells, whereas the remainder of the -stroma forms the theca. It seems probable that this common ancestry is reflected in the behaviour of thecal and granulosal ceEs in the neoplastic state, where both secrete oestrogens as judged by the muscular and glandular hypertrophy of the ,oviduct of the tumour-bearing bird, and both undergo the phenomenon of luteinization. 4. The occurrence of both adrenal cortical and chromaffm tumours in the ovary is adduced as evidence in favour of the occasional presence of heterotopic adrenal tissue in that orgaia, presumably due to developmental displacement.
5. Arrhenomata may not only arise from the rudimentary right ovary, but also from Wolffian duct remnants within the adrenal capsules. These essentiany masculinizing tumours may also undergo luteinization.
6. The phenomenon of luteinization is also to be seen in seminomas. 
